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A FINITE BOSON REPRESENTATION OF MONOPOLE
AND QUADRUPOLE FIRMI PAIRS*

Josieph N. Glnocechlo
Theoretical Division, Loa Alamos Sefent it ie Lahoratory
Log Alamos, N, M., 87W4h6

ARSTRACT

The monopole and quadrupole Fernfon palra of a monopole and
qu.alrupole palring madel can be represented by o finlte expanslon In
terms of monopole and quadriupole boxonn.

INTROLUCT TON

The Interactiapg boson maudel has been very succesaful In cles-
cribing uwpectra and electromapnet fe trimsition ates for a varfety
of melel, ! Recont iy schemat e termlion Hamd Honlans with monopoel.e:
and quadrupole palring have been Invented whileh have a claan ol
elpenstates whleh are In one=to=one correspondence with the states
ol the Intesact ng honon model ,* This elans ol elponntates s
mile up ol palrs of termion:, palred coherent Iy to mpular moment am
soro el two onlyv. The monopole palr [s piven by
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where "|r- cretes a termbon Inoa valenes shell model orbital with
anpnlar momentmn § o projection no o The quaedrupole poinr s
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Since the monopole palr ervat lon operator (1) and quadrupo e
palr ereatlon aperator () are composzfte pmirs of fermlons, they
have complicated commutatfon relat Tons with the corresponding does-
truct fon aoperators. In tact thews pair operators along with the
mult Ipole one=body operators,
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where the lermbon destruct fon operator oo, (-1 )Ih.'. . v o
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a eclosed alyebra unaer conmutat fon. These commatat fon relat lons are
plven In Reterenee 2 oand are nt vepeated lere 1or 1l o)
apace,  The coelf lelents H. dare
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The complivated comatat ton relat lons that the terndon pal
operators (1) and G satbnty gre In o sharp contrast to those sat s
TTed by the monopole, s oo amd ginpdapole o bonon o petagors:
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i The other hand chere e been a0 vaed asount ot pees e h on
the expansion ol g pabr ol termlons o termwee ol bosame, The e
mion sehemat v omode §s? provide velat el simple coapples 1o oo
Plore The valbdity of these espans bone,

Wee have Lo a Pindte expansfon o teree of oo, ot the
tean on malbapole operators (% and the polr operdors 1) aad 09,
The mult Tpole operators are piven by,
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and the fquadrupole operator s

P£2) . Pf2) - E(Hhﬂ“ + dfu) (8d)

whure ﬂ“ = (-1)'d_ . The fermlon palr ereat lon operators are

given by the honon operators
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Towever the pale dentroction operators have a more eoaplicated
HLTIL Lure,
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\..':u-ll'ul- [ the number ot termbons necded to half LD the val pee
shells,
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Henee the compl Teated coimaat fon relations between Termlon
ane-hody amd pals operators 1or o menopole amd quadrapole pairing
noudel can be peprodueed by oo Pindte exmmsion In termg ot monopee e
aul quadiopole hoson as plven by (82, (" ad (HO). This reault i
a peneral Leat Ter ol the pesult by Dewor In whiieh ne showed that thee
monopole palr operators can e espressesd fn terms ol oo monopoje
boson ber s avatern with monopoale pafoimg onlv. I tae the Deson
tesalt o ehralned by diopplinge the dependenos on the quiniropaob
bhevam In CI0Y, Al Yike the Deson o il thin resnlt Is nonherml
ticzn, AMrthouyh for the monopole pairice alone a Tinlve hermitian
expansdon I poscdble o there doesn®t seens o be g finfte hermit fan
cxpansgion tar both ponopole amd guadvapole parriage. Hewever 0o
porsiible 1o Vimd o hermbtlan torn jn terms ot an Intinite expmslon
ol monepols and quadrapole bonons, !
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